Introduction
Patients with spinal cord injury (SCI), experience abruptly and often permanently, personal, bio-psychological and socioeconomic consequences. 1 Decisions regarding medical care and rehabilitation can lead to tremendous annual and lifetime costs. 2 Thus, it is important to optimize health services including rehabilitation care to restore the functioning and health of the patients. Interdisciplinary communication and collaboration among health professionals are fundamental owing to the complexity of the problems involved in SCI.
A mutual basis for multidisciplinary collaboration is the International Classification of Functioning, Disability and Health (ICF), which represents a comprehensive and universally accepted framework for describing functioning, disability and health in persons with all kinds of health conditions including SCI. 3 According to the ICF, the problems associated with a disease may concern body functions and body structures, as well as activities and participation in a person's life situation, which are then modified by contextual factors such as environmental and personal factors. The detailed hierarchical structure of the contents of the ICF is presented in Figure 1 . In order to facilitate the implementation of the ICF into the SCI rehabilitation process, 'ICF Core Sets' for individuals with SCI in the early post-acute 4 and the long-term context 5 have been developed. These ICF Core Sets include selections of ICF categories relevant to patients with SCI in the early post-acute context comprising 162 categories and in longterm context of care comprising 168 categories. Based on the work definition used during the development of ICF Core Sets for SCI, the post-acute context commences when multidisciplinary comprehensive rehabilitation starts and finalized with its completion. The subsequent phase is the long-term context. The standard approach for the development of ICF Core Sets was based on the evidence from preparatory studies followed by a formal decision-making and consensus process, which is then followed by a validation phase. Key aspect of the validation is whether the problems addressed by health professionals involved in a multidisciplinary team are included in the ICF Core Sets for SCI. An essential group of professionals involved in the treatment of patients with SCI in all different health care contexts are physical therapists. 6 The objective of this study is to validate the ICF Core Set for SCI in the early post-acute and long-term context from the perspective of physical therapists.
Methods

Study design
The study was conducted as a worldwide electronic-mail survey applying a three-round Delphi technique with invited physical therapists. The Delphi technique enabled experts to repeatedly access the group, explore the complex issue aiming to obtain consensus. 7 
Recruitment
Persons with specific training as physical therapist and experience in the field of SCI were eligible to participate in this study.
Initially, physical therapy associations, universities, model care units, hospitals and other institutions were identified by internet search and contacted worldwide. To identify experts, author search was undertaken and personal recommendations were followed up. Experts were invited to recommend other physical therapists with expertize in SCI (snow-ball system). Possible participants received an information pack with study details and had to confirm their consent in order to be included in the study.
Delphi process
In the first Delphi round, the experts received an open-ended questionnaire. Physical therapists were asked to list problems, resources and aspects of the environment in treating patients with SCI, first for the early post-acute and second for the long-term context (Figure 2 ). Answers were tabulated and linked to the ICF (see below 'Linking'). In addition, experts completed questions on demographic characteristics and professional experience. In Delphi round two, experts had to decide whether to agree that the respective ICF categories represent patients' problems, patients' resources or aspects of environment treated by physical therapists in patients with SCI.
In order to maintain motivation of the participants, only a selection of the ICF categories from the second round were included in round three. A modified scree test was applied to identify ICF categories, which did not reach sufficient consensus. 8 A graph was plotted containing the percentages of expert agreement (ordinate) for each ICF category (abscissa). The scree line was placed onto the downward slope, along the points to see where they approximately form a straight line. Points close to the scree line indicated an insufficient endorsement and were included into Delphi round three. In Delphi round three, the ratings were tabulated with frequencies of answers from the previous round to inform about the decisions other experts made. Experts were requested to reconsider their answers. Within the Delphi process, experts were returning their responses within 3-5 weeks for each round.
Linking
Each response of the first Delphi round was linked according to the linking rules established 9 to the most precise ICF category by two researchers. Each ICF category is coded with a prefix for the components body functions (b), body structures (s), activities and participation (d) and environmental factors (e) and a suffix of one to five digits ( Figure 1 ). Disagreements were discussed with supervisors and a joint decision was made. According to the ICF definition, personal factors were coded as personal factors. Concepts that could not be assigned to ICF categories were coded as not covered.
Data analyses
Descriptive statistics characterize the sample and frequencies of ratings. k-coefficient was calculated with bootstrapped confidence intervals to analyze the agreement between the two researchers linking the answers of the participants to the ICF. 10 ICF categories, which reached an agreement of more than 75% among the participants in the final Delphi round, were
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Validation of the ICF core set for spinal cord injury KH Herrmann et al considered for comparison with the Comprehensive ICF Core Set for SCI. As no universal agreement on the level of consensus exists, based on experiences from previous studies, this cutoff point was considered as appropriate consensus to be achieved. Validation of the ICF core set for spinal cord injury KH Herrmann et al Validation of the ICF core set for spinal cord injury KH Herrmann et al
Results
Recruitment
Delphi process
The Delphi survey was conducted from April to August 2009. The first-round questionnaire was returned by 86.7% of the participants, seven questionnaires were excluded because they were not completed and six questionnaires were not returned for unknown reasons. The second-round questionnaire was returned by 95.2% of the experts. According to the scree test, 102 categories for the early post-acute and 70 categories for the long-term context with inexplicit consensus among the second-round participants were included for round three. The response rate for the third round was 100%.
Linking
In Delphi round one, 3694 patients' problems, resources or aspects of environment treated by physical therapists in SCI were named for the early post-acute and long-term context. The answers were linked to 187 ICF categories for the early post-acute and 207 for the long-term context (Tables 2-5 ).
In all, 45 answers were linked to the personal factors; 34 concepts for the early post-acute and 26 answers were linked for the long-term context (Table 6 ). In all, 13 responses were found to be not covered by the ICF; 10 concepts for the early post-acute and six for the long-term context ( Table 7) . represented (Table 2) . Few responses for the early post-acute context were linked to third level categories, for example, b4550 general physical endurance or b4551 aerobic capacity, and are represented in the ICF Core Set by the corresponding second level category b455 exercise tolerance function. For the long-term context, answers were linked to a third level category, for example, b2700 sensitivity to temperature is represented by a second level category such as b270 sensory functions related to temperature and other stimuli. For the early post-acute context, three categories were not represented in the ICF Core Set, namely b1646 problem solving, b1801 body image and b4352 functions of the lymphatic vessels. For the long-term context, four categories: b410 heart functions, b450 additional respiratory functions, b755
involuntary movement reaction functions and b7650 involuntary contractions of muscle, were not represented in the respective ICF Core Set. From the component body structures, 15 categories for the early post-acute context and 11 categories for the long-term are included in the ICF Core Set (Table 3) . Few third level categories are represented in the ICF Core Set by a second level category, for example, s4300 trachea, s4031 lungs and s4303 muscles of respiration are represented by s430 structure of the respiratory system. Suggested second level categories of the experts are represented in the ICF Core Set on the fourth level such as s120 spinal cord related structures. Five ICF categories for both the early post-acute and the long-term context are not included, namely s770 Validation of the ICF core set for spinal cord injury KH Herrmann et al additional musculoskeletal structures related to movement, s7700 bones, s7701 joints and s7703 extra-articular ligaments, fasciae, extra muscular aponeuroses so on. From the component activities and participation, 53 categories mentioned by experts in the early post-acute and 81 in the long-term context are represented in the ICF Core Set (Table 4) . Some categories are represented on a different level of classification, for example, in the long-term context, d455 moving around is represented by d4550 climbing, d4551 running, d4552 jumping and d4553 swimming. In some cases, third level categories in the ICF Core Set are represented on the second level, for example, d440 fine hand use was represented more detailed by pulling, pushing, reaching, catching, turning and twisting. Three ICF categories, d175 solving problems, d435 moving objects with lower extremities for the long-term context and d6504 (Table 5) .
In all, 25 responses for the early post-acute context and 21 for the long-term context were assigned to the not-yet developed ICF component personal factors and reached an agreement surpassing 75% (Table 6 ). In all, 13 responses, which reached an agreement 475% were not covered by the ICF (Table 7 ).
Discussion
We found that the categories of the current versions of the ICF Core Sets for SCI were largely representing what physical therapists agreed upon to take care of in their interventions. Some ICF categories regarding the body functions were not included in the ICF Core Set. For the early post-acute context, the experts mentioned b4352 functions of lymphatic vessels. There is evidence to support the expert opinion. Lymph drainage as a therapeutic intervention is aiming to reduce the volume of edema, as well as pain and increasing the range of motion and activating the regeneration of new lymphatic vessels in scarred tissue. 11 The experts agreed that b1801 body image is a problem they take care of. Physical impairments are resulting in a changed body, and strongly affect physical and socialpsychological well being and performance.
12 Body composition may impact satisfaction with physical appearance for some women. 13 First, sports therapy has the effect of increasing and developing a new body image and body scheme. 12 Second, for example, cognitive-behavioral-therapy is a tool to strengthen physical therapy. 14 Physical therapists are increasingly offered cognitive-behavioral-therapy courses for improvement of patient care. 15 It can be useful in physical therapy treatment units to help the patients to learn more effective ways to overcome the difficulties that contribute to their distress. 14 This leads directly to the ICF category b1646 problem solving, which addresses the mental functions of identifying, analyzing and integrating incongruent information into a solution.
Effective problem solving reduces depressive behavior and psychosocial impairment and leads to assertiveness 16 irrespective of the onset of injury. Related to this finding, the category of the component activity and participation d175 solving problems was supported by experts for the early postacute and long-term context. It is used in the sense of finding solutions by identifying and analyzing issues.
17
For the long-term context, experts agreed that b450 additional respiratory functions, b755 involuntary movement reaction functions and b7650 involuntary contractions of muscles are problems treated by physical therapists. Involuntary movement reactions are induced by the body position, balance or threatening stimuli affecting the whole body or large muscles. Involuntary contractions of muscles affect one muscle or muscle group and are not intentional. 18 The category b410 Heart functions, was mentioned for the long-term context. In fact, abnormal heart rates and rhythms are commonly present after a spinal cord injury. People with SCI experience poor venous return and lower limb blood pooling, resulting from a lack of sympathetic tone and a reduced muscle pump in the lower extremity. Consequently, the increase of aerobic performance by increasing lower limb strength and cycle endurance performance or functional electric stimulation is a common intervention goal in rehabilitation. 19 Physical therapists decide on the intensity and type of exercise they prescribe as part of a plan of care. Exercise is an important component of evidence-based treatment in physical therapy settings and is an essential component of improving health. 20 The ICF categories from the component body structures not represented in the ICF Core Set are identical for early post-acute and long-term context. The ICF categories s770 additional musculoskeletal structures related to movement, as well as detailed categories s7700 bones, s7701 joints, s7702 muscles and s7703 extra-articular ligaments, Fasciae and so on were identified by the experts to represent problems treated by physical therapists. The impact of musculoskeletal diseases on the overall function and well being of a person with SCI cannot be overstated. 21 In our survey, a large number of personal factors were identified mainly related to health conditions or were related to age, coping or adapting to the new role. Personal factors are not classified in the ICF yet. There is consensus in the literature that personal factors are influential to the degree of functioning, disability and well being. 22 Thus, it could be useful to develop the ICF component, personal factors, to enable health professionals to comprehensively and systematically describe relevant aspects influencing a patient's functioning and health. Regarding methodological strengths and limitations, the following aspects should be considered. The Delphi technique was an appropriate method for this study objective. With a total response rate of 82.7%, the criterion of a minimum 70% response rate was clearly exceeded. 7 According to the k-coefficient, there was substantial agreement of the two researchers who performed the linking process. This finding supports the reliability of the study. However, a potential selection bias cannot be excluded. Random sampling was not possible as no database is available with sufficient number of the targeted population. There is evidence that the Delphi method rather employs experts in the area of interest. 7 A majority of problems treated by physical therapists were covered by the Comprehensive ICF Core Sets for SCI. Few shortcomings concerning body functions, structures, activities and participation and personal factors were disclosed. However, this study supports that the Comprehensive ICF Core Sets in SCI are relevant to the clinical practice of physical therapists. The Comprehensive ICF Core Sets in SCI provide a useful basis for clinical practice to describe and classify functioning, health and disability with a common framework and language. Further results on the validity of the ICF Core Sets will be available from studies involving perspectives from occupational therapists, physicians, psychologists, nurses and social workers.
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